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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.114, including the lee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 13, 2002 has been entered. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
Slates. 

3. Claims 1, 6, 7, 9, 14, 17, 18, 20, 24, 26, 44, 61, 68, 75, 76 and 77 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Nishizawa et ah, (USPAT/5,275,184). 

Re claim 1, Nishizawa et al. disclose a method for removing surface contaminants 
from air/liquid interface of a semiconductor processing bath (i.e., an etching bath) for 
processing semiconductor wafers the method comprising immersing wafers in a bath of 
semiconductor processing fluid; and reducing volume of semiconductor processing fluid 
in the bath by rapidly displacing an upper portion semiconductor processing fluid present 
in the bath while the wafers are immersed in the bath (see Fig. 2 and Col. 2, lines 62-67 
through Col. 5, lines 1-27 and see abstract). 

Re claim 6, as applied to claim 1 above, Nishizawa et al. disclose all the claimed 
limitations including the limitation wherein the contaminants include silica (see Fig. 2). 
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Re claim 7, Nishizawa et al. disclose a method for reducing the contamination on 
a semiconductor wafer from wet etching bath comprising: processing the semiconductor 
wafer in the wet etching bath containing and etching fluid; subsequently rapidly reducing 
a volume of said wet etching bath by removing a substantial portion of an upper portion 
of the etching fluid from the wet etching bath to remove surface contaminants form an 
air/liquid interface of the wet etching bath while retaining the semiconductor wafer in the 
etching bath and subsequently removing of the wafer from the bath (see Fig. 2 and related 
text in Col. 2, lines 62-67 through Col. 5, lines 1-27; Col. 20, lines 7-14). 

Re claim 9, as applied to claim 7 above, Nishizawa et al. disclose all the claimed 
limitations including the limitation wherein the upper portion of the etching fluid is 
removed by draining a top portion of the etching fluid from wet etching bath (see Fig. 2 
and related text in Col. 7, lines 2-14). 

Re claim 14, Nishizawa et al. disclose a method for removing contaminants from 
an air/liquid interface of a semiconductor processing bath (i.e., an etching bath) for 
processing semiconductor wafers the method comprising: rapidly removing an upper 
portion of a semiconductor processing fluid present in the bath while the wafers are in the 
bath by rapidly removing a wafer boat containing the semiconductor wafer from the bath 
to remove the surface contaminants from air/liquid interface (see Fig. 2). 

Re claim 17, Nishizawa et al. disclose a method for etching a semiconductor 
wafer the method comprising: placing an aqueous hydrofluoric acid etching fluid into a 
wet etching vessel; immersing the semiconductor fluid into wet etching fluid; contacting 
the semiconductor wafer with the etching fluid for period or time; reducing a volume of 
the etching fluid in which the wafers are immersed by rapidly removing a portion of the 
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etching fluid from the upper surface of wet etching vessel while keeping the 
semiconductor wafer immersed in the etching fluid (see Fig. 2, and related text in Col. 2 3 
lines 62-67 through Col. 5, lines 1-27; Col. 20. lines 7-14; Col. 11, lines 18-20). 

Re claim 18 as applied to claim 17 above, Nishizawa et al. disclose all the 
claimed limitations including the limitation wherein the semiconductor is a silicon wafer 
(see abstract) 

Re claim 20, as applied to claim 17 above, Nishizawa et al. disclose all the 
claimed limitations including the limitation wherein the etching fluid is removed from an 
upper surface of the wet etching vessel by draining of the top portion of the etching fluid 
from the wet etching vessel (see Fig. 2 and related text in Col. 7, lines 2-14). 

Re claim 24, Nishizawa et al. disclose a method for etching a semiconductor 
wafer the method comprising: placing and etching fluid into a wet etching vessel; placing 
the semiconductor fluid into wet etching fluid; contacting the semiconductor wafer with 
the etching fluid for period or time; rapidly removing a portion of the etching fluid from 
the upper surface of wet etching vessel by rapidly removing a wafer boat containing the 
semiconductor wafers from the wet etching vessel (see Fig. 2). 

Re claim 26, as applied to claim 17 above, Nishizawa et al. disclose all the 
claimed limitations including the limitation wherein the etching fluid is removed from the 
upper surface of the wet etching vessel by physically removing a top portion of the 
etching fluid from the wet etching bath (see Fig. 2). 

Re claim 44, Nishizawa et al. disclose a method for etching a semiconductor 
wafer the method comprising: immersing a wafer boat suspended on a lifting arm in an 
etching vessel having an etching fluid (i.e., an aqueous HF) therein for sufficient time to 
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etch the silicon wafer; and rapidly removing the wafer boat from the etching vessel to 
remover the contaminants residing on the upper surface of the aqueous HF solution by an 
upward movement of the arm and causing the etching fluid to spill out of the vessel fluid 
(see Fig. 2, and related text in Col. 2, lines 62-67 through Col. 5, lines 1-27: Col. 20, 
lines 7-14; Col. 11, lines 18-20). 

Re claim 61, Nishizawa et al. disclose a method for removing surface 
contaminants from an air/liquid interface of a semiconductor processing bath for 
processing semiconductor wafers, said method comprising: reducing a volume of the 
semiconductor processing bath by rapidly removing an upper portion of a semiconductor 
processing fluid present in said bath, while said wafers are in said bath, to permit flow of 
said upper portion of said processing fluid and thereby break eddy currents holding said 
surface contaminants at said air/liquid interface (see Fig. 2). 

Re claim 68, Nishizawa et ah disclose a method for removing surface 
contaminants from an air/liquid interface of a semiconductor processing bath for 
processing semiconductor wafers, said method comprising: reducing a volume of the 
semiconductor processing bath by rapidly removing an upper portion of a semiconductor 
processing fluid present in said bath, to permit flow of said upper portion of said 
processing fluid and thereby while said wafers are in said bath, to break surface tension 
forces holding said surface contaminants at said air/liquid interface (see Fig. 2). 

Re claim 75, Nishizawa et al. disclose a method for reducing the contamination 
on a semiconductor wafer from a wet etching bath comprising: processing said 
semiconductor wafer in said wet etching bath containing an etching fluid; subsequently 
reducing a volume of etching fluid in the wet etching bath and breaking eddy currents of 
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said wet etching bath by rapidly removing an upper portion of said etching fluid from 
said wet etching bath, said act of breaking said eddy currents further releasing surface 
contaminants which are formed at an air/liquid interface of said wet etching bath and held 
at said air/liquid interface by said eddy currents; and subsequently removing said 
semiconductor wafer from said wet etching bath (see Fig. 2). 

Re claim 76, Nishizawa et al. disclose a method for reducing the contamination 
on a semiconductor wafer from a wet etching bath comprising processing said 
semiconductor wafer in said wet etching bath containing an etching fluid; subsequently 
reducing a volume of etching fluid in the wet etching bath and breaking surface tension 
forces of said wet etching bath by rapidly removing an upper portion of said etching fluid 
from said wet etching bath, said act of breaking said surface tension forces further 
releasing surface contaminants which are formed at an air/liquid interface of said wet 
etching bath and held at said air/liquid interface by said eddy currents; and subsequently 
removing said semiconductor wafer from said wet etching bath (see Fig. 2). 

Re claim 77, Nishizawa et al. disclose a method for reducing the contamination 
on a semiconductor wafer, said method comprising: processing said semiconductor wafer 
in a static etching bath containing an etching fluid; and reducing a volume of the etching 
fluid by rapidly removing an upper portion of said etching fluid while said semiconductor 
wafer is in said static etching bath (see Fig. 2). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10, 27, 62, and 69 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nishizawa et al., USPAT/5,275,184 in view of Itoh et al., 

USPAT/5,795,401. 

Re claim 10, Nishizawa et al. teach all the limitation in the claimed limitations, as 
applied in claim 7, except the use of paddle to remove the fluid from the top portion of 
the etching process bath. 

Itoh et al. disclose the use of back paddle to jet (remove) out the wash fluid during 
process of cleaning of semiconductor substrate (see related text in Col. 10, lines 18-48). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with paddle as taught by Itoh et al. because the use of paddle would have provided 
removing of contaminants from the top of the wafer etching bath. 

Re claim 27, Nishizawa et al. teach all the limitation in the claimed invention, as 
applied in claim 26, except the use of paddle to remove the fluid from the top portion of 
the etching process bath. 

Itoh et al. disclose the use of back paddle to jet (remove) out the wash fluid during 
process of cleaning of semiconductor substrate (see related text in Col. 10, lines 18-48). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with paddle as taught by Itoh et al. because the use of paddle would have provided 
removing of contaminants from the top of the wafer etching bath. 
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Re claim 62, as applied to claim 61 above, Nishizawa et al. teach all the limitation 
in the claimed limitations except the use of paddle to remove the fluid from the top 
portion of the etching process bath. 

Itoh et al. disclose the use of back paddle to jet (remove) out the wash fluid during 
process of cleaning of semiconductor substrate (see related text in Col. 10, lines 1 8-48). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with paddle as taught by Itoh et al. because the use of paddle would have provided 
removing of contaminants from the top of the wafer etching bath. 

Re claim 69, as applied to claim 68 above, Nishizawa et al. teach all the limitation 
in the claimed limitations except the use of paddle to remove the fluid from the top 
portion of the etching process bath. 

Itoh et al. disclose the use of back paddle to jet (remove) out the wash fluid during 
process of cleaning of semiconductor substrate (see related text in Col. 10, lines 18-48). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with paddle as taught by Itoh et al. because the use of paddle would have provided 
removing of contaminants from the top of the wafer etching bath. 
6. Claims 1 1, 21, 63 and 70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishizawa et al., USPAT/5,275, 1 84 in view of Mohindra et ah, 
USPAT/5,958,146. 

Re claim 1 1, Nishizawa et al. disclose a method for removing contaminants from 
a semiconductor processing bath (i.e., an etching bath) for processing semiconductor 
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wafers the method comprising: rapidly reducing a volume of the wet etching bath by 
rapidly removing an upper portion of a semiconductor processing fluid presented in the 
bath, while the wafer in the bath (see Fig. 2). However, Nishizawa et al. do not mention 
use of valve to remove the etching fluid. 

Mohindra et al. disclose the use of valve to remove during cleaning (etching) 
process of the semiconductor wafer (see related text in Col. 3, lines 56-60). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a valve as taught by Mohindra et al. because the use of valve would have provided 
another method of removing contaminants from the top of the wafer etching bath when 
the valve opens by mechanical means. 

Re claim 21, Nishizawa et al. disclose a method for etching a semiconductor 
wafer the method comprising: placing an etching fluid into a wet etching vessel; placing 
the semiconductor wafer in the etching fluid; contacting the semiconductor wafer with 
the etching fluid for a period of time; and reducing a volume of the etching fluid by 
rapidly removing a portion of the etching fluid from the upper surface of the wet etching 
vessel (see Fig. 2). Nishizawa et al. do not specifically mention use of valve to remove 
the etching fluid. 

Mohindra et al. disclose the use of valve to remove during cleaning (etching) 
process of the semiconductor wafer (see related text in Col. 3, lines 56-60). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a valve as taught by Mohindra et al. because the use of valve would have provided 
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removing of contaminants from the top of the wafer etching bath when the valve opens 
by mechanical means. 

Re claim 63, as applied to claim 61 above, Nishizawa et al. disclose all the 
claimed limitations except the use of valve. 

Mohindra et al. disclose the use of valve to remove during cleaning (etching) 
process of the semiconductor wafer (see related text in Col. 3, lines 56-60). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a valve as taught by Mohindra et al. because the use of valve would have provided 
removing of contaminants from the top of the wafer etching bath when the valve opens 
by mechanical means. 

Re claim 70, as applied to claim 68 above, Nishizawa et al. disclose all the 
claimed limitations except the use of valve. 

Mohindra et al. disclose the use of valve to remove during cleaning (etching) 
process of the semiconductor wafer (see related text in Col. 3, lines 56-60). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a valve as taught by Mohindra et al. because the use of valve would have provided 
removing of contaminants from the top of the wafer etching bath when the valve opens 
by mechanical means. 

7. Claims 12, 15, 22, 25, 64, 67, 71 and 74 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nishizawa et al. (USPAT/5,275,184) in view of Hayami et al. 
(USPAT/5,474,616). 
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Re claim 12, Nishizawa et al. disclose a method of removing contaminants from a 
semiconductor processing cleaning bath for processing semiconductor wafers the method 
comprising: reducing a volume of fluid in the semiconductor processing cleaning bath by 
rapidly removing an upper portion of a semiconductor processing fluid present in the 
bath, while the wafers are in the bath (see Fig. 2). However, Nishizawa et al. do not 
disclose removing a portion of the etching fluid from upper surface of the etching bath, 
by hingedly releasing a door located at an upper portion of the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by hingedly releasing a door located at an upper portion of the bath 
(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of the door 
would have provided removing of contaminants from the top of the wafer etching bath 
when the door opened. 

Re claim 15, Nishizawa et al. disclose a method of removing contaminants from a 
semiconductor processing cleaning bath for processing semiconductor wafers the method 
comprising: rapidly removing an upper portion of a semiconductor processing fluid 
present in the bath, while the wafers are in the bath (see Fig. 2). However, Nishizawa et 
al. do not disclose removing a portion of the etching fluid from upper surface of the 
etching bath, by telescopically collapsing sidewalls of the vessel containing the bath. 



Application/Control Numb^)9/1 23,430 1 
Art Unit: 2823 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by telescopically collapsing sidewalls of the vessel containing the 
bath. 

(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of telescopically 
collapsing sidewalls would have provided removing of contaminants from the top of the 
wafer etching bath when the sidewall folded. 

Re claim 22, Nishizawa et al. disclose a method for etching a semiconductor 
wafer the method comprising: placing and etching fluid into a wet etching vessel; placing 
the semiconductor fluid into wet etching fluid; contacting the semiconductor wafer with 
the etching fluid for period or time; rapidly removing a portion of the etching fluid from 
the upper surface of wet etching vessel while keeping the semiconductor wafer immersed 
in the etching fluid (see Fig. 2, and related text in Col. 2, lines 62-67 through Col. 5, 
lines 1-27; Col. 20, lines 7-14). However, Nishizawa et al. do not disclose removing a 
portion of the etching fluid from upper surface of the etching bath, by hingedly releasing 
a door located at an upper portion of the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by hingedly releasing a door located at an upper portion of the bath 
(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
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with a hingedly released door as taught by Hayami et al. because the use of the door 
would have provided removing of contaminants from the top of the wafer etching bath 
when the door opened. 

Re claim 25, Nishizawa et al. disclose a method for etching a semiconductor 
wafer the method comprising: placing an etching fluid (i.e., an aqueous HF solution) into 
a wet etching vessel; placing the semiconductor fluid into wet etching fluid; contacting 
the semiconductor wafer with the etching fluid for period or time; and reducing a fluid- 
containing volume of the wet etching vessel so as to rapidly displace a portion of the 
etching fluid from the upper surface of wet etching vessel at a non-constant velocity 
while keeping the semiconductor wafer immersed in the etching fluid (see Fig. 2, and 
related text in Col. 2, lines 62-67 through Col. 5, lines 1-27; Col. 20, lines 7-14). 
However, Nishizawa et al. do not disclose removing a portion of the etching fluid from 
upper surface of the etching bath, by telescopically collapsing sidewalls of the vessel 
containing the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by telescopically collapsing sidewalls of the vessel containing the 
bath. 

(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of telescopically 
collapsing sidewalls would have provided removing of contaminants from the top of the 
wafer etching bath when the sidewall folded. 
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Re claim 64, as applied to claim 61 above, Nishizawa et ah disclose all the 
claimed limitation. However, Nishizawa et al. do not disclose removing a portion of the 
etching fluid from upper surface of the etching bath, by hingedly releasing a door located 
at an upper portion of the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by hingedly releasing a door located at an upper portion of the bath 
(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of the door 
would have provided removing of contaminants from the top of the wafer etching bath 
when the door opened. 

Re claim 67, as applied to claim 61 above, Nishizawa et al. disclose all the 
claimed limitations. However, Nishizawa et al. do not disclose removing a portion of the 
etching fluid from upper surface of the etching bath, by telescopically collapsing 
sidewalls of the vessel containing the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by telescopically collapsing sidewalls of the vessel containing the 
bath. 

(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of telescopically 
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collapsing sidewalls would have provided removing of contaminants from the top ol the 
wafer etching bath when the sidewall folded. 

Re claim 71, as applied to claim 68 above, Nishizawa et al. disclose all the 
claimed limitation. However, Nishizawa et al. do not disclose removing a portion of the 
etching fluid from upper surface of the etching bath, by hingedly releasing a door located 
at an upper portion of the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by hingedly releasing a door located at an upper portion of the bath 
(see Fig. 41 and 42). 

Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of the door 
would have provided removing of contaminants from the top of the wafer etching bath 
when the door opened. 

Re claim 74, as applied to claim 68 above, Nishizawa et al. disclose all the 
claimed limitations. However, Nishizawa et al. do not disclose removing a portion of the 
etching fluid from upper surface of the etching bath, by telescopically collapsing 
sidewalls of the vessel containing the bath. 

Hayami et al. disclose removing a portion of the etching fluid from upper surface 
of the etching bath, by telescopically collapsing sidewalls of the vessel containing the 
bath. 

(see Fig. 41 and 42). 
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Therefore, it would have been obvious to one ordinary skill in the art at the time 
of applicant's claimed invention was made to have provided Nishizawa et al. reference 
with a hingedly released door as taught by Hayami et al. because the use of telescopically 
collapsing sidewalls would have provided removing of contaminants from the top of the 
wafer etching bath when the sidewall folded. 

Allowable Subject Matter 

8. Claims 13, 23, 52, 58, 65, 66, 72 and 73 are allowed over prior art of record. 

Response to Arguments 

9. Applicants' arguments filed on December 13, 2002 have been fully considered 
but they are not persuasive. 

Applicants' arguments are redundant and similar to the previous arguments and 
for that reason the Examiner respectfully would like to incorporate herein the Examiner's 
response to applicants argument that was mailed in the Office actions of Paper No. 10, 20 
and 27 by reference. Further, in response to applicants' argument that "Nishizawa et al. 
does not teach or suggest removing a surface contaminant by reducing a volume of said 
semiconductor processing bath . . .," the Examiner respectfully submits that Nishizawa et 
al. disclose reducing the volume of cleaning solution. Although Nishizawa et al. process 
provides continuous supply of cleaning fluid, the volume of the cleaning (etching) fluid is 
reduced when the wafer immersed and that is inherent process within Nishizawa et al. 
disclosure. Therefore, the alleged process is within the scope of Nishizawa et al. 
disclosure. 

Conclusion 

1 0. THIS ACTION IS MADE NON-FINAL. 
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Correspon den ce 

1 1 . Any inquiry concerning this communication or earlier communications irom the 
examiner should be directed to Brook Kebede whose telephone number is (703) 306- 
451 1 . The examiner can normally be reached on 8-5 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703) 306-2794. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 308-7722 
for regular communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



Brook Kebede 
January 26, 2003 
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